Fibroblasts inhibit mineralised bone nodule formation by rat bone marrow stromal cells in vitro.
The ability of rat skin fibroblasts (RSF) and human periodontal ligament fibroblasts (HPL) to inhibit the formation of mineralised bone nodules in rat bone marrow stromal cell (BMSC) cultures was studied. Co-culture of HPL or RSF with BMSC resulted in a large reduction of bone nodule formation when compared with controls. Conditioned medium from HPL or RSF cultures inhibited bone nodule formation in a dose-dependent manner. HPL-conditioned medium depressed cell proliferation and alkaline phosphatase expression in BMSC cultures. These effects were not due to increased cytotoxicity or nutrient depletion. Inhibitory activity was recovered in a fraction of less than 1 kD following ultrafiltration and was insensitive to freeze-thawing. The inhibitory activity was blocked when HPL cultures were grown in the presence of 10(-5) M indomethacin. Dose-dependent inhibiton of bone nodule formation was also observed in cultures incubated with prostaglandins E2 (at 10(-6) M) or F2 alpha (at 10(-7) M). The results indicate that fibroblasts may inhibit osteoblast differentiation and function in part by release of soluble factors including prostaglandins.